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Shear characteristics of the interface between recycled concrete
aggregate and geogrids
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Abstract: In the context of ongoing economic development and urban expansion, there is an urgent need to
promote the resource utilization and recycling of construction waste. As a crushed material obtained from the
screening of construction waste, recycled concrete aggregate has broad application prospects. This study focuses
on four distinct particle size ranges of recycled concrete aggregate. By introducing the concept of aperture ratio,
the shear characteristics of the interface between the recycled concrete aggregate and biaxial polypropylene
geogrids are investigated through large-scale direct shear tests under three different vertical stresses and four
different shear rates. The findings demonstrate that as the aperture ratio diminishes, the peak shear stress and
residual shear stress at the shear interface increased, and the peak shear stress occurred at a later stage.
Conversely, as the aperture ratio decreases, the peak apparent cohesion and residual apparent cohesion undergo
a gradual increase, and the peak internal friction angle and residual internal friction angle also increase. The

addition of geogrids effectively reduces the occurrence of shear dilation at the interface. By introducing the
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Kalhaway constitutive equation, the expression for shear stiffness is derived through linear and logarithmic

fitting, and the shear stiffness corresponding to the stress state (,,7) is thereby obtained.

Keywords: recycled concrete aggregate; aperture ratio; monotonic direct shear; geogrid; Kalhaway constitu-

tive equation
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Fig. 1 Large-scale indoor direct shear apparatus
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Table 1 Physical property indices of recycled concrete aggregate
WURLRLAR /mm
HURHFR2E AL RHC, MR C, BRI e, F/MLBEH e,
dyo dy ds ds
S1 0.92 1.69 2.56 3.00 3. 26 1.03 0.76 0.62
S2 5.23 6.18 7.13 7.60 1.45 0.96 0.79 0.65
S3 10. 80 13. 26 14. 04 14. 44 1.34 1.13 0.83 0.68
S4 17.02 19.07 21.19 22.25 1.31 0.96 0. 86 0.72
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Fig. 3 Shear stress-displacement curves of interfaces under different aperture ratios
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Table 4 Peak and residual shear stresses corresponding to each aperture ratio under different vertical stresses

FLEILAL . 60 kPa 90 kPa 120 kPa
WE(H DY R 1/ kPa  BRANBYN J1/ kPa  WE{HBYN J3/ kPa  BRARDYIN J1/ kPa  WE{EDTN J1/ kPa  FRAXBY N 1/ kPa
13.67 66. 3 44.9 92.6 67.1 121.0 88.5
4.91 90. 6 64.4 129.0 91.0 164.0 119.8
2.49 128.0 87.0 182.0 125.6 231.0 158.6
1.65 164.0 108.7 222.0 154.7 281.0 193.2
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Fig. 4 Vertical displacement-shear displacement curves of interfaces under different aperture ratios
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angle under different aperture ratios
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